W La Revue canadienne de psychiatrie, vol 54, no 8, août 2009 534 Objectives: To estimate prevalence, incidence, and course of depressive symptoms and prevalence of mental health treatment following a workplace injury, and to estimate the association between depressive symptoms and return-to-work (RTW) trajectories.
T he economic and work-related impacts of occupational injuries have been studied extensively, but, surprisingly, their relation with mental health has been evaluated to a lesser degree. 1 In 2005, 337 930 workplace injuries resulted in accepted lost-time workers' compensation claims in Canada. 2 Studies examining the mental health aspect of occupational injury have demonstrated the presence of depressive symptoms following a workplace injury is associated with a longer duration before first RTW, 3 recurrences of work absence, 4 and increased time receiving wage replacement benefits. 5, 6 For the injured worker who returns to work, enduring depressive symptoms may adversely affect work performance, resulting in presenteeism. 7, 8 The personal cost of depression cannot be underestimated. Depression has been shown to be the second most impairing chronic medical disorder and takes a significant toll on social and intimate relationships. 9 Little is known about the prevalence and course of depression or depressive symptoms in workers following a work-related musculoskeletal injury, injuries that make up over 70% of all lost-time claims in Canada. 2 In the few studies conducted, prevalence estimates range from 31% to 55%, 10, 11 much higher than the prevalence of clinical depression estimated in the general working population (2% to 6.6%). 8, 12 However, studies conducted with injured workers have been limited by their cross-sectional design. To our knowledge, no published longitudinal study has examined the course of depressive symptoms, including their incidence and persistence, following a workplace injury.
There are gaps in the injured worker literature regarding health care use for depression. It is well known that, despite the high cost of untreated depressive disorders, primary care physicians detect only 24% to 64% of patients with major depression. [13] [14] [15] [16] [17] [18] However, studies documenting the prevalence of diagnosis and treatment in the injured worker population are scant. In one study involving a review of insurer-based records of compensation claimants with musculoskeletal injuries, 19 a depression diagnosis was noted for 16% of workers and, of those, 40% received therapeutic action for depression.
The objectives of our study, conducted using a cohort of workers with back and upper extremity workplace injuries, were 3-fold: to estimate the prevalence, incidence, and course of depressive symptoms during 6 months postinjury; to estimate the prevalence of mental health treatment use 6 months postinjury; and to estimate the association between depressive symptoms and RTW trajectories.
Method

Population
Data were collected through a prospective cohort study of Ontario workers filing a new WSIB lost-time claim (accepted or pending) for a work-related musculoskeletal disorder of the back or upper extremity. Workers were eligible to participate if they reported an absence from work of at least 5 days in the first 14 days following injury and were aged 15 years or older. Claimants with severe injuries (for example, fractures or amputations), unable to understand or speak English, posing a security problem, or receiving institutional care were ineligible.
Recruitment Procedure
Recruitment and eligibility screening occurred in a 3-stage process, previously described in detail elsewhere. 20, 21 In the first 2 stages, potential participants were screened for eligibility and contacted by WSIB personnel to determine their interest in participating in the study and asked for their permission to be contacted by a university-based survey unit. Claimants in agreement were sent an information sheet and consent form and assured study participation would not affect how they were treated by the WSIB, their employer, or health care provider. In stage 3, potential participants were telephoned by an interviewer who explained what participation in the study involved, requested verbal consent to complete the interview, and performed a final eligibility screen. The study was approved by the University of Toronto Ethics Review Board.
The final sample consisted of 632 eligible claimants who successfully completed the baseline telephone interview. The overall response rate was 61% (632 of 1038 eligible and contacted potential participants). This approach to reporting participation rate, where the number of eligible and contacted potential participants is used as the denominator, is typically used in comparable cohort studies of work-disabled workers. 22, 23 A detailed description of the flow of participants is found elsewhere. 20, 21 
Data Collection
The first data source were telephone interviews focusing on workers' RTW and injury experience, conducted at about 1 month (baseline) and 6 months postinjury. Mean time from injury to baseline interview was 29.6 days (SD 6.2, range 15 to 46), with 61.4% of participants interviewed within 30 days postinjury and 98.9% within 6 weeks. The mean time from injury to 6-month interview was 178.0 days (SD 11.1, range 157 to 215), with 64.6% of participants interviewed within 180 days and 99.6% interviewed within 210 days postinjury. The second data source was WSIB administrative data, consisting of sociodemographic, workplace, and claim information. Data were linked to interview data only when written consent for linkage was provided (n = 481).
Main Study Variables
Depressive symptoms were measured at baseline and 6 months postinjury using the CES-D Scale, 24 a widely used, self-report instrument. For each of 20 depression symptoms, frequency of occurrence in the past week is measured using a 4-point scale ranging from less than 1 day to 5 to 7 days. CES-D scores range from 0 to 60, with higher scores indicating the presence of more depressive symptoms. Throughout our paper, a high level of depressive symptoms is defined as a CES-D score of 16 or greater, as this cut-off point has been shown to be indicative of an increased risk for clinical depression. 24 A self-report scale cannot replace a diagnostic interview provided by a trained professional. However, several studies [25] [26] [27] have examined the relation between the CES-D and a depression diagnosis based on a semi-structured diagnostic interview. In these studies, the sensitivity of a CES-D cut-off of 16 in correctly identifying people with depression has ranged from 64% to 88%, while the specificity has ranged from 50% to 94%. Positive predictive values ranged between 33% 25 and 63.3%, 26 and the negative predictive value was 78.1% in one study. 26 The internal consistency Cronbach's alpha was 0.92 at baseline. At 6-month follow-up, self-reported depression diagnosis since injury was measured with 1 question: "Since your injury, have you been diagnosed with depression?" and current use of antidepressants and consultation with a health professional regarding emotional health were measured by self-reported yes or no questions.
Other Variables
Sociodemographic, workplace, injury, and health variables were obtained from WSIB administrative data and self-report interview data, using valid and reliable scales when available. [28] [29] [30] 
RTW Status
Self-reported RTW status at baseline and 6 months postinjury was categorized as sustained first RTW or RTW-S (those who returned to work and remained at work after their first RTW attempt); RTW with recurrence(s) of work absence or RTW-R (those who returned to work, did not remain at work after their first RTW attempt, and may or may not be at work at the time of interview); and No RTW (those who have never made an RTW attempt).
Pain Intensity
One item from the Von Korff Pain Scale 30 was used to measure perceived pain intensity at the present time. Participants were asked to rate their current level of pain owing to their workplace injury on a 10-point rating scale (0 = no pain to 10 = pain as bad as could be).
Functional Status and Primary Pain Site
Functional disability was measured using the Roland Morris Disability Questionnaire 29 and the QuickDASH, 28 a shortened version of the DASH Outcome Measure, 31 for participants with back pain and upper extremity pain, respectively. Scores on individual items of each scale were averaged, transformed to a score of 0 to 100, and converted to a z score. A higher standardized score was indicative of greater functional disability. Participants reporting both back and upper extremity pain completed each scale, and the instrument resulting in the highest z score was used as the index of functional status. Primary pain site (that is, back or upper extremity) was also based on the higher z score.
Work Loss Days
To measure work loss days, both self-report and WSIB administrative data were used. Self-reported work absence duration reflected the total number of full workdays missed owing to workplace injury at baseline. Duration of wage replacement benefits, measured using WSIB administrative data, captured the cumulative number of calendar days receiving full disability wage replacement benefits (given to a worker who is completely off work and receiving 100% compensation) from injury date to 180 days postinjury.
Sociodemographics and Workplace Factors
During the baseline interview, participants were asked to provide information on sociodemographic characteristics, including age, sex, and education level, as well as workplace and injury factors, such as work hours and current working status. Collar classification and industrial sector were extracted from WSIB administrative data and described elsewhere. 21
Analyses
Analyses were restricted to participants who did not report receiving a depression diagnosis in the year before injury (n = 599 at baseline; n = 430 at 6-month follow-up) in an effort to restrict the sample to workers with no preinjury mental health issues. However, descriptive analyses for baseline sociodemographics, workplace, injury, and health care characteristics, and 6-month attrition bias analyses were conducted for all baseline participants (n = 632).
The crude point prevalence of high levels of depressive symptoms was computed at baseline and 6 months postinjury, along with mean and median CES-D scores and the standard deviation of the mean scores. The course of depressive symptoms was examined longitudinally by categorizing participants based on their pattern of depressive symptom levels at baseline and 6 months postinjury. At baseline, 2 groups were created: participants who scored less than 16 on the CES-D (n = 250) and participants who scored 16 or more on the CES-D (n = 180). These groups were further categorized at 6 months postinjury into 4 groups: stable low-level group-low levels at baseline and 6 months; emerging high-level group (incident cases)-low levels at baseline, high levels at 6 months; resolving-level group-high levels at baseline, low levels at 6 months; and persisting high-level group-high levels at baseline and 6 months. Mean, standard deviation, and median change in CES-D score for each group were calculated. Within each group, a Student t test was conducted comparing the difference between baseline and 6-month mean CES-D scores to examine if the expected magnitude and direction of changes would be obtained. Both prevalence and course estimates were stratified by sex and RTW status, and 95% confidence intervals were calculated. Sensitivity analyses were also conducted to examine the impact of using a cut-off score of 19, which has been previously validated for patients with chronic pain. 32 Correlations between constructs expected to be associated with depression were examined for both time points, namely, pain levels (baseline and 6 months) and functional status (baseline only).
The crude 6-month period prevalence of a depression diagnosis and the crude point prevalence of mental health treatment (antidepressant use and speaking with a health professional) at 6 months were calculated, along with 95% confidence intervals. These estimates were stratified by sex, depressive symptom levels at 6 months, and the 4 groups describing the course of depressive symptoms. Estimates of current treatment use were stratified by receipt of a depression diagnosis since injury. All analyses were conducted using SAS version 9.1. 33
Results
Selection bias analyses conducted with WSIB data and described elsewhere 20 revealed study participants and nonparticipants were generally comparable. However, participants were more likely to be older and women, and participants with accepted claims were more likely to be receiving wage replacement benefits for a longer duration and to have a higher rate of reinstatement of wage replacement benefits at 6 months postinjury than nonparticipants.
Baseline characteristics of the total sample (n = 632) are presented in Table 1 . Mean age of participants was 42.2 years (SD 10.8) and 55% of participants were men.
A total of 446 participants completed the 6-month follow-up interview for an overall follow-up rate of 70.6%. An attrition bias analysis (Table 1) comparing respondents (n = 446) with nonrespondents (that is, lost to follow-up) (n = 186) of the 6-month interview revealed that nonrespondents were more likely to work longer hours at injury, and to specify their back as the primary pain site. Moreover, male nonrespondents tended to be younger than male respondents, whereas in women, differences in age were not as apparent. Otherwise, nonrespondents did not differ significantly from respondents with respect to other variables, including mean CES-D scores.
The mean CES-D score in the total sample was 15.5 (SD 12.1) at baseline and 11.1 (SD 12.9) at the 6-month follow-up ( Table 2) . At baseline, 42.9% (95% CI 38.9% to 46.9%) of participants reported high levels of depressive symptoms. By 6 months, the proportion reporting high levels dropped to 26.5% of participants (95% CI 22.3% to 30.7%). At both baseline and 6 months, high levels of depressive symptoms were more likely to be present in RTW-R and No RTW participants (baseline 54.7%; 6 months 38.6%) than in RTW-S participants (baseline 30.0%; 6 months 17.7%) ( Table 2) .
Among those participants with low levels of depressive symptoms at baseline, 11.6% (95% CI 7.6% to 15.6%) had emerging high levels at 6-month follow-up (Table 3a) . Of the participants with high levels of depressive symptoms at baseline (Table 3b) , 52.8% (95% CI 45.5% to 60.1%) experienced a resolution of symptoms and 47.2% (95% CI 39.9% to 54.5%) a persistence of symptoms at the 6-month follow-up. As expected, small mean changes in the CES-D were seen in participants with stable low levels and persisting high levels, while large mean increases and decreases were reported by participants with emerging high levels and resolving levels, respectively (Tables 3a and 3b ).
At 6-month follow-up, persistence of high levels of depressive symptoms was more likely to occur in RTW-R and No RTW participants, compared with RTW-S participants (Table 3b) . This trend was also present for participants with emerging high levels of depressive symptoms (Table 3a) .
Sensitivity analyses using a CES-D cut-off of 19 (data not shown) showed that using this higher cut-off score had very little impact on rates of high levels of depressive symptoms in the 4 depressive course groups examined, and in the RTW status groups examined (details available from author).
Correlations between pain levels, functional status, and depressive symptoms were strongly associated, as expected (data not shown). Correlations were all statistically significant, most at the P < 0.0001 level, except the correlation between usual pain level at baseline and 6-month CES-D score, and ranged between 0.12 and 0.86. As expected, Regarding diagnosis and treatment, 13.2% (95% CI 7.0% to 19.4%) of participants with high levels of depressive symptoms at 6 months and 12.9% (95% CI 5.8% to 20.1%) of those with persistently high levels of depressive symptoms between 1 and 6 months reported receiving a depression diagnosis since injury (Table 4 ). At 6-month follow-up, 16 .8% (95% CI 9.9% to 23.7%) of participants with high levels of depressive symptoms reported current use of antidepressants and 14.9% (95% CI 8.4% to 21.5%) were currently consulting a health professional regarding their mental health (Table 4 ). Among those with persistently high levels of depressive symptoms, 23.8% (95% CI 14.7% to 32.9%) were using antidepressants and (or) consulting a health professional about their mental health. When a postinjury diagnosis of depression was reported, the proportion of participants either using antidepressants or consulting with a health professional increased to 72.7% (95% CI 54.1% to 91.3%).
Discussion
Our findings suggest that high levels of depressive symptoms are pervasive in workers with work-related musculoskeletal injuries, particularly in the immediate weeks following injury, and in workers with problematic RTW trajectories (that is, RTW with recurrence[s] and No RTW). Further, workers presenting with high levels of depressive symptoms early on are equally likely to experience persistence or resolution of symptoms within 6 months postinjury. For those whose depressive symptoms persist over 6 months, underdiagnosis and undertreatment are an important problem.
Injured workers with high depressive symptoms present with a constellation of other characteristics, namely, high pain levels and low functional status. The cooccurrence of pain and functional disability with depressive symptoms is expected, but does not diminish the significance of high rates of depressive symptoms.
Our finding of a high prevalence of depressive symptoms is consistent with results of previous studies of musculoskeletal-injured workers. 10, 11 Keogh et al 11 also used the CES-D Scale to measure depressive symptom levels and found 31% of compensation claimants had high levels of depressive symptoms 1 to 4 years postinjury. In the general working and community populations, CES-D prevalence estimates range from 14% to 23% 34, 35 and 11% to 25%, 23, 36, 37 respectively. Taken together, results suggest depressive symptoms are more prevalent in injured workers than in the general population, especially shortly after injury. Given that women are more often afflicted with depression, 38 we stratified our prevalence estimates by sex. Prevalence estimates in b Data are restricted to participants with accepted claims and complete data (n = 380 for those who completed the 6-month follow-up and n = 156 for those lost to follow-up). c Data are restricted to participants with accepted claims and available wage replacement data (n = 395 for those who completed the 6-month follow-up and n = 164 for those lost to follow-up).
men, particularly at baseline (37.8%), remained higher than estimates seen in men in community (10.8% to 17.7%) 23, 36 and working populations (15%). 34 By 6 months, prevalence estimates in our sample, although still somewhat high, appeared to be returning to what would be expected in community and general working populations.
For injured workers unable to attempt or sustain a full RTW, depressive symptoms are even more problematic. In our study, whether depressive symptoms contributed to or were the result of a delayed RTW could not be ascertained. Presumably, returning to the workforce and resuming regular routines can have a positive impact on injured workers' mental health, especially for those able to maintain an RTW.
However, higher levels of depressive symptoms can develop in those facing adversity and struggling when returning to work, making recurrences of work disability more likely.
About one-half of all workers with high levels of depressive symptoms early on experienced a persistence of these symptoms at 6 months, while the other half experienced a resolution. This rate of resolution is consistent with the 6-month recovery rates of clinical depression seen in patient and general population studies (54% to 63%). [39] [40] [41] Chronicity of depressive symptoms has been found to be associated with the following risk factors: severity of symptoms, antidepressant use, poorer self-reported quality of life, lower social support, presence of key life events, lower education level, unemployment, 42 longer duration of previous episodes, and presence of chronic physical illness. 43 It is likely the same risk factors apply to injured workers. As well, for some injured workers, transient depressive symptoms with subsequent resolution may be a reaction to a physical injury, independent of injury type or compensation system-similar findings have been reported for motor vehicle accident claimants with whiplash. 44 For these workers, resolution of depressive symptoms may not require specialty mental health services, and supportive counselling by a health professional may be adequate.
Undetected depression is a well-known phenomenon in primary care. [13] [14] [15] [16] [17] [18] We found a similar pattern of underdiagnosis in our sample of injured workers. Low diagnosis rates may be attributed to several reasons. At the individual worker level, possible reasons include delayed help-seeking owing to poor self-awareness of depressive symptoms, unwillingness to disclose problems, concern over stigma, 45, 46 and possible fear of losing compensation benefits through symptom disclosure. Workers are also presumably more likely to consult their physicians for injury-related physical issues than for depressive symptoms. As such, they may discuss their physical and pain-related symptoms more openly than depressive symptoms. 46 Nondetection of depression may also be due to health care provider behaviour, as a result of lack of knowledge and skills regarding assessment of mental health issues, preoccupation with the worker's physical health problems, and time demands of the provider's practice. 45, 46 Finally, given the self-reported nature of the CES-D and the variable specificity of the instrument, a CES-D Scale score of 16 or above is not necessarily indicative of a clinical depressive episode, but remains nevertheless indicative of a concerning high level of depressive symptoms. 47, 48 In our study, receiving a depression diagnosis was a key factor to receiving treatment. However, a sizable proportion of workers reporting a diagnosis of depression failed to receive treatment, suggesting undertreatment even among those recognized by a physician as having depression. This finding is consistent with other studies where rates of treatment among workers with a depression diagnosis have been inadequate. 49, 50 Possible causes for undertreatment are similar to those for underdiagnosis previously discussed, but in addition may include a worker's readiness for and adherence to treatment, high treatment costs, lack of follow-up care, difficult access to mental health services, and lack of integration of mental health services. 45, 46 It should be kept in mind as well that antidepressants were probably prescribed, at times, for pain management and not for depression, and at doses that are not considered sufficient to treat depression. Typically, the therapeutic dosage of antidepressants for pain management is much lower than that used for treatment of depression.
We have prospectively followed workers after a work-related musculoskeletal injury and documented the course of depressive symptoms and associated mental health care use, therefore addressing significant gaps in the injured worker literature. One strength of our study is that workers with a preinjury diagnosis of depression were excluded from analyses. Though this exclusion does not permit a definitive conclusion that mental health issues began postinjury, particularly given current rates of underdiagnosis, it does reduce the likelihood that workers were already experiencing significant depressive symptoms prior to injury. 
Table 3b Estimated course of depressive symptoms with mean change (SD) in CES-D scores from baseline to 6 months postinjury among participants with high levels of depressive symptoms at baseline (n = 180)
Resolving levels of depressive symptoms at 6 months (from high to low) Denominators vary up to one case due to missing data.
-= not applicable
Another strength in our study is that comprehensive selection 20 and attrition bias analyses were conducted, and point to limited systematic biases in our sample. The generalizability of results may be limited for younger workers, workers with a shorter work absence duration, and men. As well, given the inclusion criteria, our results may not apply to workers with more severe injuries.
Study limitations include small sample sizes and the self-reported nature of depression diagnosis and treatment, which might have affected the accuracy of some estimates. Results of studies examining the concordance of diagnosis and treatment data obtained by self-report and administrative records have been conflicting, suggesting both poor 51 and good 52 concordance between the 2 data sources.
The potential low specificity of the CES-D Scale may have led to a high number of false positives in terms of indexing true clinical depression. Therefore, our results require replication with a validated diagnostic structured interview. However, a previous study 25 suggests that false positives produced by the CES-D could largely be due to the exclusion criteria of the diagnostic interview that are not part of the CES-D, namely, presence of role impairment and a requirement the patient sought medical attention. Use of a cut-off score to categorize depressive symptoms may also be a limitation as important changes in the CES-D score may be overlooked if the predetermined threshold of 16 is not crossed. However, our analyses showed that mean changes in the CES-D scores were in the direction and magnitude expected, and sensitivity analyses showed that changing the cut-off score to 19 to define high depressive symptom levels did not alter our results substantively.
Conclusions
Our study makes a case for directing clinicians' and policy-makers' attention toward the mental health of injured workers. Injured workers with problematic RTW trajectories appear to be a group particularly vulnerable to depressive symptoms. After a workplace injury, workers face multiple losses: loss of income, functional ability, health, and quality of life. For some, depressive symptoms seem to be an expected initial reaction to injury as it would be to other traumatic life events. For others, symptoms are persistent and associated with significant impairment. We still need to understand what distinguishes an expected transient reaction to a workplace injury from a problematic reaction, and within what time frame. While early treatment may not be appropriate for transient depressive symptoms, physician awareness of persistence in symptoms will help to identify workers who may benefit from further assessment and specialty mental health intervention. Future research should investigate treatment, workplace-based, psychological, and social factors facilitating resolution of depressive symptoms.
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Résumé : Le cours, le diagnostic, et le traitement de la symptomatologie dépressive chez les travailleurs suivant un accident du travail : une étude de cohorte prospective
Objectifs : Estimer la prévalence, l'incidence, et le cours des symptômes dépressifs et la prévalence des traitements de santé mentale suivant un accident du travail, et estimer l'association entre les symptômes dépressifs et les trajectoires de retour au travail (RAT).
Méthode : Dans une étude de cohorte prospective, des travailleurs demandant une indemnisation de temps perdu pour un trouble musculo-squelettique du dos ou des membres supérieurs lié au travail ont été interviewés 1 mois (n = 599) et 6 mois (n = 430) après l'accident. Un taux élevé de symptômes dépressifs était défini à 16 ou plus à l'échelle de dépression du centre d'études épidémiologiques (CES-D) autodéclarée. Les estimations suivantes sont présentées : prévalence des taux élevés de symptômes dépressifs à 1 et 6 mois après l'accident; incidence, résolution, et persistance des taux élevés de symptômes dépressifs entre 1 et 6 mois; et prévalence des traitements de santé mentale autodéclarés et du diagnostic de dépression à 6 mois après l'accident.
Résultats : La prévalence des taux élevés de symptômes dépressifs à 1 mois et 6 mois après l'accident était de 42, 9 % (95 % IC 38, 9 % à 46, 9 %) 
